dental schools ought to be overflowing with students to take the places of those of the (?) 20,000 registered dentists who fall by the wayside. But, in fact, they are not; and if the dental schools are unable to supply qualified practitioners to meet the demand for dental services, then it takes little foresight to prophesy a return of the unqualified practitioner in but a few years' time, or at the least an urgent demand for a reduction of the curriculum. The difficulty lies in the cost in time and money of the necessary training. The possibilities of dental practice among the multitude are not such as to appeal to the highly trained man with capital to help him. The expense of education is too great for those who would be content with such possibilities. The sons of small tradesmen, for instance, might well find in such practice a more favourable opening than in the parental calling. I suggest that this Society might concern itself with an attempt to evolve a course of instruction less costly both in time anid money than the present curriculum, yet capable of turning out an efficient dental practitioner. Those among us who are teachers may not be the best qualified to elaborate such a course; we are always asking for more time to impart ever-accumulating knowledge. But we have men among us of wide experience in all classes of dental practice, and with their help we might achieve a code or index of our present knowledge which would begin with essential knowledge and gradually work down to hypothesis. By selecting, then, from each subject the items tabulated as essential knowledge we might, and I think we should, arrive at a useful curriculum considerably less costly than we have at present. This is what I mean by ensuing our knowledge.
To make such a curriculum as I am imagining useful, some curtailment of the preliminary examination would probably be needed. This should be done not by lowering the standard, but by lessening the number of compulsory subjects. From the teacher's point of view the essential subject is English. A student with a good knowledge of the English language is teachable; those who cannot make intelligent use of language had better at once be debarred from entering a scientific profession.
Some Points in the Pathology, Diagnosis and Treatment of Diseases of the Maxillary Antrum.
By E. D. D. DAVIS, F.R.C.S.
UTHERE are certain details in the surgical or applied anatomy of the maxillary antrum which are worthy of consideration. The antrum, as we know, is a pyramidalshaped cavity with the apex of the pyramid directed to the malar bone and called the malar recess, and the base of the pyramid forms the outer wall of the nose; but when the question of drainage arises, which is the object of the great majority of antral operations, it is not such a simple cavity as it appears, and there are recesses and depressions in which pools of pus collect, and are difficult to drain. An examination of the specimens exhibited will show that there is one such depression in the anterior portion of the antrum which lies well below the floor of the nose and cannot adequately be drained, when the patient is erect, by the usual large permanent opening made into the nose; but fortunately when the patient is lying down at night, and if the ciliated epithelial lining of the antrum is not badly damaged, drainage is good. Similar difficulties arise in connexion with the malar and pre-lacrymal recesses, and the cavity may be divided almost into two compartments by a steep ridge crossing its floor. The lining of the antrum is a mucoperiosteum with a ciliated epithelium and numerous mucous glands, and when one remembers the action of the cilia in the frog's mouth which wave on particles of food at the rate of 1 in. per minute, it will be seen how important is the preservation of this mucous membrane to maintain good drainage and a healthy antrum. The destruction of this mucosa leads to prolonged suppuration; and, in addition, it is a periosteum, and for this reason alone curetting and scraping the antrum should be avoided, as it must expose the patient to that dangerous condition of osteomyelitis and periostitis of the maxilla. Moreover, antral suppuration is nearly always limited by this muco-periosteum, and rarely extends to the bony walls except in the very chronic or virulent cases. In speaking of antral suppuration, the term "bone disease" is too loosely applied, because caries or necrosis of bone is rare, so why scrape the antrum except to do more harm than good ?
A brief description of the various operations carried out for suppuration of the antrum with the object of establishing drainage is now necessary. There are two types of operation, the radical antral operation known as the Caldwell-Luc and modified by Denker, and secondly the intranasal operations, of which the Canfield operation is an example. The radical operation, well illustrated by this picture, and the one most commonly performed and known as the Caldwell-Luc operation, consists of a large opening made in the cheek sulcus and through the canine fossa and also into the nose ( fig. 1 ).
A good inspection of the antrum is obtained, particularly if the operation is done with the patient in the sitting position; by this operation it is mechanically easier to remove a portion of the antro-nasal wall to make a large and permanent opening into the inferior meatus of the nose. The opening in the canine fossa is allowed to close imnmediately, and though it is the most effective drain, for various reasons it cannot be kept open.
Denker's operation is an even more radical operation, -in which the nasal process of the maxilla is removed up to the vestibule of the nose. 'This operation is not often done in this country. and is hardly necessary. I must again emphasize the D-OD_2 * at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from importance of preserving the lining mucosa of the antrum, and curetting should be forbidden at all costs. If there are polypi, they should be picked off with forceps, and the aedematous condition of the mucosa will subside if the suppuration is treated by drainage. Packing of the antrum with gauze should also be condemned, because it damages the mucosa, it produces suppuration and quickly adds sepsis, in spite of the fact that it may be soaked in all the antiseptics and gums of a drug shop.
It is entirely unnecessary, it delays healing, and is disagreeable to the patient. I need not remind you how quickly a gum mastic dressing in a tooth cavity becomes foul, and you can imagine how much worse it can be in a cavity of the nose. Gauze packing in any operation of the mouth and nose should be avoided as if it were poison. If uncontrollable h3mnorrhage forces you to pack, the packing should be used as a last resort, and removed at the earliest possible moment. The intranasal operation is done from within the nostril, and is used more in cases in which the antrum is a cesspool rather than the seat of disease ( fig. 2 .) It is less severe, but inspection of the antrum cannot easily be carried out, and Canfield has designed an operation by which the bone at the anterior angle is removed and direct inspection can be made and continued through the nostril ( fig. 3 ).
This operation is not so easily performed as its description may imply, because the bone in this position is very thick and dense, and cannot easily be removed through so small an aperture as the nostril.
Finally, the oldest and now least used method of drainage of the antrum is alveolar puncture; and it is one in which you are interested. A spear-headed drill is used to make a hole into the antrum through the socket of one of the buccal roots of the three upper molars, preferably the socket of the buccal root of the first molar. But I have seen two cases in which the second bicuspid was diseased, and an attempt made to drain the antrum through its socket, with the result that the drill did not pass into the antrum at all, but passed in front of it to the middle meatus of the nose, so that this operation can be a shot in the dark, particularly if it is hastily done under gas anasthesia. As another example of this difficulty, I can recall four cases of dental cysts in connexion with the second bicuspid which were opened by alveolar pnncture and mistaken for antral suppuration. Later on, in speaking of dental cysts which encroach on the antrum, you will see that it is quite easy to mistake a discharging sinus of the gum in the molar region arising from a large dental cyst for that of antral empyema. Similarly, a mistaken diagnosis has frequently occutred between an antral empyema of nasal origin and that of dental origin; and the former has been unsuccessfully treated by alveolar puncture because nasal antral empyema is practically always secondary to suppuration in the ethmoidal or frontal sinuses and is a cesspool for the nose. Therefore mistaken diagnosis can and does explain some of the failures of alveolar puncture, and this method of treatment does not give the same opportunity of checking the diagnosis as in the other antral operations.
Naturally, you may claim that alveolar puncture is a simple, easy procedure, as it opens into the lowest point of the antrum and should be the best drain. But in actual practice it is disappointing because the mucosa at the antral orifice of the puncture becomes cedematous and forms a ball valve; the cilia of the mucosa also wave towards the upper part of the antrum to its ostium and away from the alveolus; besides, this drain is like the neck of an inverted bottle, and it is stated that re-infection of the antrum occurs from the mouth. It may be said that these are theoretical objections, but the fact remains that alveolar drainage is not successful. I have frequently allowed the alveolar opening to close, and if, after repeated syringing with a trocar passed into the antrum from the nose, the suppuration is not arrested, a radical antral operation has been performed, and it is surprising how many times foreign bodies in the form of cotton-wool pledgets used by the patient to swab out the alveolar opening, bits of rubber plugs, and even drainage tubes, have been found in the antrum. The mucosa around the orifice of the opening is nearly always cedematous and suppurating. Patients are thoroughly "fed up" with the syringing and toilet of the antrum after a few years; and they ask if the opening cannot be closed and willingly submit to an operation for permanent drainage into the nose. I may say here that syringing of the antrum through the nasal opening after the operation wound has healed is unnecessary, and I have found it is detrimental rather than beneficial. Now I propose to deal with those conditions of the antrum which are seen in ordinary dental practice. The antrum is occasionally opened by the extraction of one of the upper molars, more commonly the wisdom. This may happen in a careful and skilful extraction, and if a sufficiently large number of molars are extracted it is a complication which will occur sooner or later. After the extraction, when the patient rinses out the mouth, some of the water comes down the nostril as he stoops forward to expectorate, or a little bleeding from the nose takes place. I have seen some twenty or more such cases, and if the antrum is healthy and left entirely alone the opening rapidly closes without further trouble, but if it is syringed, particularly with such lotions as hydrogen peroxide, &c., suppuration is liable to occur. All that is necessary is to keep the mouth clean and the less that is done to the antrum the better. As an analogy, I would recall cases of ruptured drum of the ear which happened during the war as the result of gun fire, in which it was soon observed that if the ear passage was cleaned and a little sterile wool kept in the meatus, the rupture healed quickly without damage, but if the ear was tinkered with by means of syringing, the application of drops, &c., suppuration occurred and healing was delayed.
If a large piece of the alveolus is removed with the tooth, resulting in a large opening into the antrum, the fistula takes some time to close and small plastic operations have been devised to slide a flap of gum over the opening and close it by stitches, but with patience the fistula will ultimately heal. A rarer accident is that of forcing a root of a molar or second bicuspid into the antrum d-uring extraction. In such a case it is important to make sure that the root is actually in the antrum. On two occasions I have been asked to open the antrum to remove such a root, but in each case the root was found underneath the detached gum and between it and the alveolus, in spite of the fact that the X-ray photograph in one case appeared to show the root lying horizontally within the antral cavity. However, roots have been found in the antrum lying horizontally and quite close to the antral opening of the fistula.
In such a case I would advise enlarging the antral fistula, then syringing out the antrum by means of a trocar passed through the middle meatus of the nose, and if this fails to eject the root the antrum must be opened through the canine fossa. In one case a second bicuspid root had been lying in the antrum for four years in spite of the almost constant daily syringing through an alveolar puncture. At the radical antral operation, the root was found lying in a bed of suppurating granulation tissue near the orifice of the alveolar drain, and the rest of the antral mucosa was quite healthy. One or two cases of infection of the antrum have followed a difficult extraction of an upper molar in which there has been severe laceration of the gum and injury to the alveolus with sepsis, but under expectant treatment the infection has quickly subsided.
There are two chief causes of suppuration of the maxillary antrum, and by far' the commonest cause lies within the nose and is of nasal origin. Among the accessory sinuses of the nose the antrum is the one most frequently affected by suppuration; it usually takes much longer than any other sinus of the nose to recover and is frequently the residue of a nasal sinusitis. Pneumococcal and streptococcal infections diagnosed as influenzal colds, and chronic nasal obstruction with the consequent retention of mucus and attacks of catarrh, are examples of causes of nasal origin.
The second cause of antral empyema is due to suppuration in connexion with the teeth and is of dental origin. Of 101 cases of antral suppuration I collected during 1912 and part of 1913, only twelve were of dental origin; the remainder were all due to nasal causes. According to Griinwald's statistics only fourteen out of ninety-eight cases were caused by dental disease. It will at once be asked how can an antral empyema of dental origin be distinguished from that of nasal origin ? There are four distinct points of difference, which are as follows:-(1) The presence of, or a history of, suppuration in connexion with certain teeth.
(2) Suppuration of dental origin is limited to the antrum and is usually unilateral, with the absence of other sinus suppuration, and therefore more successfully treated by operation. I have not seen suppuration of the antrum of dental origin extend to the ethmoid and other nasal sinuses. The nasal antrum is practically always associated with other sinus suppuration and is frequently the cesspool or reservoir for frontal and ethmoidal suppuration. Polypi often accompany nasal antral empyema, but I have never seen polypi in antral suppuration of dental origin.
(3) The dental antrum contains greyish, foul pus smelling strongly of Bacillus coli, with a sandy deposit, while pus from a nasal antrum is creamy, stringy muco-pus of a musty odour.
(4) Skiagrams of the roots of the teeth will sometimes show the extension of disease to the antrum.
If the few specimens I have shown of the floor of the antrum be examined, it will be seen that the sockets of the molar teeth are separated by a layer of bone as thin as paper and perforated by a number of pin holes. The roots project into the antrum and are practically in contact with its mucous membrane, and it is surprising that antral suppuration is not more frequently a complication of an alveolar abscess or of a septic dead tooth.
In my experience, the wisdom or the third molar is most commonly responsible for dental antral empyema, and, if a number of skulls are studied, it will be seen that the root of the wisdom projects further into the antrum than the others. Any of the upper teeth behind the canine may be the cause, but the three molars are the most common, and the first bicuspid the rarest. The lesion is generally a chronic abscess or pyorrheea in connexion with one of the molars. As we know, an acute alveolar abscess bursts through the thin outer plate of the alveolus and passes under the muco-periosteum to form what is popularly called a gum-boil. In a very small proportion of cases of alveolar abscess, pyorrhcea or chronic sepsis in connexion with one of the buccal roots of a dead molar extends upwards and results in antral suppuration. The acute alveolar abscess tends to burst through the thin outer alveolar plate and the offending tooth is usually extracted without delay; but the more chronic forms of suppuration have a greater opportunity of involving the antrum by direct extension. Its mucosa becomes cedematous, the cilia are destroyed and there is a secretion of clear, straw-coloured serum which rapidly suppurates, forming an empyema which, if allowed to remain untreated, results in permanent damage to the mucosa and perhaps in necrosis of the alveolus.
In children, dental antral suppuration is a rare disease, but severe infection or suppuration of a tooth germ has resulted in an osteomyelitis of the maxilla, a dangerous illness with all the signs of pyemia, and if the child survives the acute stage, prolonged suppuration and necrosis of bone occur. Repeated abscess formation with shedding of sequestra continues for weeks and these cases have been mistaken for antral suppuration. A similar but more chronic condition has been seen in adults following an alveolar abscess.
I have seen one case of an acute catarrhal inflammation of the antrum as the result of an impacted upper wisdom tooth, in which the antrum caused considerable pain and headache, and contained a turbid straw-coloured fluid. Syringing out the antrum and extraction of the tooth ended in a cure.
In the acute cases of antral suppuration, the patient complains of pain in the upper molar teeth which he cannot localize to any particular tooth, the cheek over the antrum is tender, there is a temporal headache on the same side with malaise, and perhaps a raised temperature.
In the cases of chronic suppuration, pain and tenderness may be entirely absent and the only complaint is an offensive discharge from the nostril on stooping down.
It is quite frequent in cases of antral empyema of nasal origin for the patient to complain of a diffuse ache in the upper molar teeth which he cannot localize, and to state that his dentist has examined his teeth and cannot find anything amiss. So-called vaso-motor rhinitis, i.e., sudden nasal obstruction with profuse clear discharge and sneezing, particularly if it be unilateral, is sometimes produced by catarrh or suppuration of the antrum. Displacement of the eyeball or lacrymal obstruction never occurs in suppuration and if it is seen it always indicates a new growth, of which I will speak later. The predominant and characteristic symptom is then an offensive discharge from the nose or unpleasant smellon stooping down.
Transillumination is now applied, and it will be seen that the crescents of light below the eye are asymmetrical, i.e., the light is absent or duller on the affected side. It is this want of symmetry which is important, because both sides may be dark or poorly illuminated, and in this case transillumination does not help and it is only useful as an additional sign when there is asymmetry.
On looking into the nose, pus will be seen streaming from the middle meatus below the middle turbinal, which is usually eadematous. It is still more common on looking into the naso-pharynx with a post-nasal mirror to see the pus under the posterior end of the middle turbinal in the posterior nares, and it is often seen in this position when it cannot be observed from the nostril. These signs are present in what is known as the manifest antral empyema, but they may all be absent, and it is then known as a latent empyema. The proof positive is the puncture of the antrum with the trocar passed through the nose, and the character of the pus so obtained gives a good idea of the state of suppuration.
Brown Kelly has used a large trocar passed through the canine fossa in the cheek sulcus and has then inserted an aural speculum to examine the interior of the antrum; but this procedure is too much like an antral operation and a diagnosis can be made without it.
If the antral suppuration of dental origin is recent and of short duration, I have found that extraction of the offending tooth, followed by syringing of the antrum with a trocar passed through the nose once a day for two days and then at longer intervals, using a mild lotion such as boracic or normal saline, frequently results in a cure. If this method fails after six syringings, and in the more chronic cases, the radical antral operation is indicated; but the mucous membrane lining of the cavity must be respected and treated with great care, and only a thorough drainage operation should be done.
It is characteristic of a dental antrum that recovery is complete; the result is excellent and similar to that of a normal antrum which has been operated on as the result of an inaccurate diagnosis. On the other hand, an antral empyema of nasal origin does not heal anything like so quickly, and this feature is a distinguishing sign between dental and nasal antral empyemata. This paper would not be complete without a brief reference to dental cysts, especially the larger ones which encroach on and involve the antrum. This X-ray photograph of a cyst, into which the finest fuse wire has been passed to make its outline clear (fig. 4 ), and this specimen from the Onodi collection of the Royal College of Surgeons, illustrate the type of cyst to which I refer.
The patient usually comes complaining of a discharging sinus of the gum in the upper molar region, which has persisted after the extraction of a tooth. On passing a probe into the sinus it is noticed that the cavity is large, and the probe disappears for 1 in. to 1 in., and it is thought it must be in the antrum. A rounded swelling may be felt in the cheek sulcus and the cheek looks fuller than that of the at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from opposite side; in addition there is no nasal discharge and nothing to be seen in the nose to indicate antral suppuration. Owing, however, to the direction of the probe in the sinus, this cyst is often mistaken for an antral empyema. In the first case I saw, I made this inaccurate diagnosis, and I have had the consolation of having seen four others fall into the same error: but if the sinus is syringed no lotion passes into the nose, and this is a definite proof that the cavity is not the antrum and is shut off from it.
Out of forty-three cases of dental cysts which I have treated and of which I have the notes, only five were of this type, which nearly obliterated the antrum. Such should be treated by freely opening the cyst in the cheek sulcus and removing the party wall between it and the antrum so as to form one cavity, and finally draining this cavity into the nose and closing the wound in the mouth-an operation similar to the Caldwell-Luc method of draining the antrum. Owing to the position of the cyst, it cannot be kept open and the cheek always falls over it, and the wound closes within a few days. The cavity is much too large to obliterate, and if it is not drained into the nose the suppurating sinus remains. In five of the cases in which this operation was carried out healing was rapid and the course was entirely satisfactory. Two of the cases were dentigerous cysts in connexion with the wisdom. On the other hand this X-ray, similarly prepared by fuse wire, illustrates the commoner and smaller type of cysts, which occur in connexion with the teeth in front of the antrum-i.e., the bicuspids, canines and incisors-and which do not encroach on the antrum or nose to any serious extent. This type of cyst is treated by the removal of the whole of its outer wall so as to create a saucer-shaped cavity with no overhanging edges, and care should be taken not to open the nose. For this reason, the inner portion of the lining membrane of the cyst is left, because injury to the thin party wall between the cyst and the nose may lead to a permanent fistula; but I do not think the leaving of the inner part of the lining membrane makes any appreciable difference to the filling up of the cyst after operation. Packing of the cyst cavity should be avoided, as it delays healing, and if the cyst wall is freely removed it is entirely unnecessary. A mouth wash is, of course, used to keep the wound clean and is all that is required.
Simple growths of the antrum are rare, but one or two cases of malignant growths which involve the antrum are seen every year, and are nearly always squamous-celled carcinomata growing from the ethmoid or floor of the orbit in the region of the infra-orbital canal. Taking the line of least resistance, the growth fills the antral cavity and erodes its walls. I have never seen a squamous carcinoma or round-celled sarcoma originating in the muco-periosteum of the antrum, and the growth is always a soft, friable, suppurating mass which fills the antral cavity.
Occasionally an epithelioma of the palate or cheek will erode into the antrum and the burrowing epithelioma of the gum or "' pith6lioma t6r6brant " of French authors is most commonly the squamous carcinoma described above, which bursts through the alveolus along the sockets of the molar teeth, this being often facilitated by the extraction of these teeth to relieve pain. Wendell C. Phillips [3] has collected and recorded in detail sixteen cases which were described as boring or burrowing epitheliomata or " 6pith6lioma tOr&brant," occurring in connexion with a tooth or tooth socket; these were undoubtedly squamous carcinomata which filled the antrum and then burst through the alveolus.
On the other hand, Stanley Colyer [4] has described a true case of burrowing epithelioma which was limited to the alveolus and did not invade the antrum. Another similar case is recorded in Tomes'" Dental Surgery," and, so far as I know, no other cases have been reported, so that the true burrowing epithelioma must be rare. I have not seen a case.
The squamous carcinoma which invades the antrum is very malignant, and first makes its appearance in the middle meatus of the nose; hence one of the early signs is a blood-stained nasal discharge or severe epistaxis, and, upon looking into the nose, a soft vascular polypoid growth is seen which bleeds profusely if touched.
The next point of least resistance is the floor of the orbit, and the growth soon extends to the eyeball: in fact it may commence in this wall of the antrum, and is shown by proptosis and upward displacement of the eyeball. Pressure on the nasal duct, resulting in epiphora and lacrymal obstruction, is a very late sign and is often absent. Another late sign is the erosion of the facial wall of the antrum immediately below the infra-orbital ridge, producing cedema of the cheek and invading the soft tissues so as to make the complete removal of the growth almost impracticable. The palate and alveolus are the last to be involved, and in the operable case the palate has been saved and the recurrence of the growth has not occurred in this portion of the maxilla.
The commonest first symptom is a persistent pain in the cheek or teeth, and again toothache is diffuse and cannot be localized. The pain radiates to the temporal region and forehead, and is accompanied by a blood-stained discharge from one nostril. The teeth are frequently held accountable for the pain and have been extracted, but a blood-stained discharge from one nostril with pain in the cheek in an elderly patient should raise suspicions of a growth. Unfortunately, early diagnosis is rendered difficult by the fact that cancer in itself does not produce any specific clinical signs or symptoms, and it is only when the cancer cells form a tumour that a series of mechanical results appear. In addition the development of these is slow and insidious, particularly when the growth is in a hidden cavity like the nose and a patient only consults a doctor when such symptoms are well marked, frequently too late for the successful removal of the growth. In spite of this difficulty, a number of cases have been seen early enough to permit of excision of the growth, and the orthodox anatomical excision of the upper jaw has been discarded because the removal of the palate is unnecessary and the extensions of the growth into the ethmoid and orbit were left behind. The growth is thoroughly exposed by reflecting the cheek and removing the outer surface of the maxilla, and then it is completely excised with as free a margin of healthy tissue as possible, irrespective of anatomical structures. The growth is followed into the ethmoid and orbit, and it is often necessary to remove all the ethmoidal cells up to the base of the skull and similarly the whole of the floor of the orbit. None of this is usually done with excision of the upper jaw. The immediate result of this operation is good and in every way better than the older operation of wrenching out the upper jaw. The deformity is considerably less, the shock is nothing like so great, and the chances of pneumonia are diminished because the mouth is left intact. This type of epithelioma is very malignant and owing to the difficulty of early diagnosis recurrence after operation sooner or later occurs.
I have operated on ten cases of carcinoma of the maxilla in this way and at the time of operation I thought that I had effected a complete removal of the growth.
In one case, in order to clear the orbit, I went so far as to enucleate the eyeball as the eye was already blind. In six of the ten cases the growth recurred at the end of eight months. Four cases remained free from twelve months to three years, but in only one case was there survival without recurrence for more than three years. In all ten cases the diagnosis was made too late. Nevertheless the results of this operation are better than that of excision of the upper jaw.
